Abstract:
INTRODUCTION AND BACKGROUND
Bullying is an asymmetrical and interpersonal form of recurring or non-recurring aggressive behavior (physical, verbal, social and electronic). It takes place in preschool, during adolescence and penetrates adult working places. Given its proven prevalence, peer victimization is an underestimated, yet common and substantial stress and adversity factor in adolescents [1, 2] . Consequently, bullying and peer victimization are important international public health issues. Data from 11-, 13-and 15-year-old school-children in 40 countries (US, Canada, Europe N = 202.056) showed that 8.6% to 45.2% of boys and 4.8% to 35 .8% of girls reported bullying at school [3] . Further empirical data documented the prevalence rates of school bullying in the United States with a frequency of at least once in the last two months; 20.8% reported physical bullying, 53.6% verbal bullying, 51.4% social bullying and 13.6% electronic bullying [4] . In Europe [5] the number of pupils (aged 13) who reported being bullied was highest in the following countries: Greece (22%), Austria (19%) and Portugal (16%). Sweden (4%), Spain (5%) and Iceland (7%) showed the lowest prevalence rates. Austrian boys at the age of 13 showed a percentage of 26%, girls one of 11% (a total of 19%). Girls in Hungary and Greece showed higher rates of peer victimization than boys. No country showed more female than male bullies. This cross-national OECD survey further demonstrated that peer victimization is more prevalent at the age of 15 than at the age of 13 when there are more migrants in class.
Peer victimization is thus an underestimated, yet common and substantial stress factor with respect to individual vulnerability, affecting from about 10% up to more than 50% of all children and adolescents [6] -the numbers varying according to which sets of diagnostic criteria are being used. Different researches suggest that victimization reaches its peak between the ages of 12 and 14 [7, 8] .
The meta-analysis of [9] demonstrated that bullied children and adolescents have a statistically significantly higher risk of developing psychosomatic problems than non-bullied youths. The effect size decreased with an increase in proportion of girls in the studied samples [8] showed that peer victimization effected a higher risk of poor health and impacted on the development of prosperity and social skills in youth and adulthood. Furthermore, peer victimization in childhood was strongly associated with actual pain ratings [10] . Empirical evidence was given by a five-decade longitudinal study, which demonstrated that peer victimization leads to higher rates of depression in adulthood, as well as to higher rates of anxiety disorders and of suicidality [11] . Bullied pupils showed higher scores on all clinical scales of the Trauma Symptom Checklist for Children (TSCC) [12, 13] confirmed the association between being bullied and psychiatric outcomes, especially agoraphobia, generalized anxiety and panic disorders. Children and adolescents with a history of being bullied reported three times higher scores of suicidal ideation compared to those who were uninvolved [14, 15] showed that peer victimization was associated with higher scores for emotional and depression symptoms. In a meta-analysis of clinical samples [16] even detected a strong empirical relationship between an increased frequency/severity and longer duration of being bullied and the development of psychosis [17] showed a strong relationship between peer victimization and a lower health-related quality of life in adulthood. The relationship between early stress experiences and an increased vulnerability to psychological, psychosomatic, psychiatric and physical disorders has been confirmed in many different studies. We can assume that there is a bidirectional relationship (antecedents and consequences of peer victimization) between peer victimization and internalizing problems [18] .
Bender et al [19] reported long-term effects of bullying, especially a propensity for delinquency. Their empirical research demonstrated that adolescent bullying is a predictive key risk factor for maladaptive and antisocial behavior in adulthood. But conversely, peer-victimization was not related to anti-social behavior outcomes.
In general, we can detect a strong empirical evidence for a causal relationship between individual genetic dispositions, epigenetic processes over the course of life, stress-related developments of the functionality of the hypothalamic pituitary adrenocortical system (HPA axis), and early distress in childhood. Chronic stress, caused, for example, by long-time peer victimization, influences the functionality of the HPA axis and thereby affects the individual risk of developing severe mental disorders. It also affects the development of cognitive abilities and thus influences a pupil's performance at school [20] . The HPA axis is the best-studied stress response system [21 -23] . We can summarize that high adversity scores in early and late childhood have a high long-term impact on the causal pathways of adult mood disorders, anxiety disorders, substance abuse or dependence and posttraumatic stress disorders. These disorders also show frequent comorbidity [1] . The individual risk of developing mental health problems through peer victimization is caused and moderated by the personal characteristics of the child, family-related resources, perceived peer relationship (group position of the bullied children or adolescents), situational factors, as well as by the frequency, the duration and the type of peer victimization and the accumulation of various adversity factors. Parentchild interactions is the most important protective parameter, it is the key factor for HPA Axis functionality long term brain and mental health effects [24, 25] .
The present study looked at a representative random sample and investigated the varying severity of symptom development in pupils at the age of 12 to 14 (uninvolved pupils, victims, bullies and bully/victims). Through different regression models we tested the associations between these four groups and various family-related variables: Our main interest (hypothesis) was to examine the associations between gender, perceived parental support, family break-up, parental health and the development of internalizing symptomatology (vegetative symptoms, stress-related cognitive problems, emotional instability, anxiety, somatization, depression, sleep disturbances). Finally, we want to derive from these empirical data further results in order to identify evidence-based guidelines for bullying (bullying recommendations) aimed at parents, teachers and physicians (GPs and pediatricians), which should allow an early detection and prevention of peer victimization.
METHODS

Participants
A random sample was collected in urban and rural public secondary schools in one Austrian state (Tyrol). The overall sample was N=3454 children at the age of 12.6 (+/-1.3); 51% of the participants were male and 49% were female. Respondents were excluded if the questionnaire was not fully (age of the father, age of the child, bully/victim, health of the child) or not plausibly (n1=29.1%) completed, or if the child was older than 15: n2 = 789 (23%). Our final dataset included N=2637 pupils. Mean age was 12.59 (+/-1.3) (= uninvolved, N=2002, 51% female, 49% male); 12.51 (+/-1.31) (= victim, N=412, 49% female, 51% male); 12.8 (+/-1.31) (= bully/victim, N=96, 28% female, 72% male); 13.17 (+/-1.36) (= bully, N=127, 30% female, 70% male). The questionnaires were distributed to the entire class. We surveyed 30 schools in a population-based cross-sectional study. Socio-demographically, 4 school classes are set within a town of 10,000 to 15,000 inhabitants; 26 come from more rural regions with under 10,000 inhabitants. The district school boards designated three schools from each school district (= 10 districts in Tyrol). The respective principals were informed that the questionnaire should be filled out during summer term 2013. 10 schools did not want to participate. The main reasons for refusing to cooperate were stated as follows: "We already have so many projects" and "There is no bullying at our school". Teachers were instructed by an accompanying letter and a hotline was installed for further questions. There were 2 organizational questions. Data were collected through anonymous self-report questionnaires administered in the classroom. Following instructions, the pupils were asked to fill out the questionnaires simultaneously, either online on a PC (N1=3031) or in a paper pencil version (N2=423). The questionnaires were then collected.
Measures and Procedure
We used a self-completion questionnaire (TGAM -Tyrolean Society of General Medicine, consisting of 58 items) which included questions about bullying, victimization, personal and family resources, socio-demographic variables, health outcomes, as well as items on social support (parenting, siblings, relatives, classmates, friends, teachers, etc.). 15 items (TGAM 1-15), modeled upon the School-Mobbing Questionnaire (SMOB), assessed bullying and victimization [27] . The SMOB has five subscales ("attacks on your relationships," "you are rejected by others," "attacks on the image that you have in others," "others demand things of you that you feel are offensive" and "you are experiencing violence or threats of violence") and can be answered with 'yes' or 'no.' It also addresses the frequency of peer victimization (daily, weekly, monthly; general occurrence). The interrater reliability is indicated as high (> .80) by the test authors. TGAM items 16-18 measured self-esteem. Of items 19-34 (complaints from the internalizing spectrum such as anxiety, depression, somatization and disorders of the attentional load), 15 items were taken from PISA (2009) (vegetative symptoms, stress-related cognitive problems, emotional instability, anxiety, somatization, depression, sleep disturbances). Cronbach's alpha (internal consistency) for the 15 PISA items is .94 [28] . Items 35-43 on perceived parental support were taken from the Berlin Social Support Scale (BSSS). The original BSSS includes six independent subscales (perceived available support, need for support, support-seeking, actual received support, provided support and protective buffering) and measures both cognitive and behavioral aspects of social support. We used one subscale (perceived available support, consisting of 8 items). Each two items capture communication, relationship, engagement, as well as parental monitoring. All 8 items were rated according to whether social support is provided either by parents, siblings, relatives, classmates, friends, teachers or others, or whether a pupil has no perceived social support at all. All four dimensions of parental behavior, were coded as ++ = good and -= bad. Respondents had to rate their agreement with the statements on a four-point scale (strongly disagree (1), somewhat disagree (2), somewhat agree (3) and strongly agree (4)). An average mean within the range of 1-4 was calculated for the subscale. A higher score indicated a greater burden. Cronbach's α for the four subscales of the BSSS ranges from .70 to .86 [29] . TGAM items 44-58 assess different socio-demographic variables. We assessed family characteristics by single items (parental age, living with both parents, family break-up, family break-up without contact to the separated parent, level of occupation of both parents, number and age of siblings, number of rooms of the flat, death of a parent and serious physical or mental illness of a parent). Gender was measured as male and female; age was written down. Grade was recorded directly. Children were classified as uninvolved, victim, bully or bully/victim. Victimization and bullying were defined as scoring higher than one point on the victim-scale and bullying-scale respectively (eight-point scale from 0 to 7; [0 to 1] = uninvolved, [2 to 7] = bullying). The objective was to estimate the population percentages of bullies, victims and bully/victims with the precision of a 95% confidence interval for each group.
Data Analysis
We used R version 3.1.1 (2014-07-10) database for our data analysis, with adjustments for stratification clustering and weighting. Descriptive statistics were obtained for the classification of the three subgroups (bully, victim and bully/victim), parenting behavior and parental characteristics (Fig. 1) . Our hypothesis about the relationship between bullying and victimization, as well as about internalizing symptoms mediated by parental behavior is modeled by linear regression. The research questions were examined through a series of regression analyses. We conducted six sets of regression models to predict internalizing symptoms. Three variables were transformed prior to analysis in order to simplify the interpretation: Internalizing symptoms were transformed to a 0-to-100-scale; bullying and victimization were transformed to a nominal scale; parental behavior was transformed to an interval scale range of -2 to +2. In our article the non-standardized regression coefficients are reported. The models were tested with regard to their sufficient compliance with the requirements for the application of linear regression (residuals analysis). In a further step, the reproducibility of the model of effects was tested against the subscale 'victim.' The evaluation by means of path analysis included the standardized coefficients. 
RESULT
Basic descriptive statistics are shown in Table 1 . Table 2 displays the coefficient and its standard errors. As shown in Table 3 we conducted six sets of regression models. As shown in Figs. (2 and 3) there is a positive association between the classification into bullying and victimization on the one hand and internalizing symptoms on the other hand. Victims have an approximately 30% higher score on the internalizing scale and 60% higher scores than uninvolved (on the 100-point health scale, the average for uninvolved pupils is 20, the average for victims is 50, for victims/bully it is 52, and for bullies it is 34). Parental behavior correlates negatively with internalizing symptoms: The effects from good to bad parental behavior amount to approximately 13% on the internalizing symptoms scale. The physical and/or mental illness of a parent has a moderate effect and increases internalizing symptoms by approximately 11%. The gender effect is small: Girls have an approximately 4% higher score on the internalizing scale. Family characteristics had a small effect, amounting to approximately 5% in the case of family break-ups.
The path analysis with the subscale 'victim' as a mediator confirms the results of the effects of the previous regression analysis (the significant main effects and the non-significant interaction). This shows a standardized direct effect of bullying of (beta = .49, p < 0.001) and a total effect of parental behavior of (beta = .20, p < 0.001). These results suggest that parental behavior mediates victimization to predict internalizing symptoms. 
CONCLUSION
Prevalence of Bullying, Victimization and Bully/Victimization: Depending on the diagnostic criteria used, bullying and victimization affect about 10 to 32% of all children [6] . 75% of the respondents in our study were not involved in bullying. 4% of our respondents were rated as bullies, 16% as victims and 5% as bully/victims. In our data 21% of the pupils (at an average age of 12.6, +/-1.3) reported being bullied [5] . data showed a total score of 19% of pupils being bullied (age 13). 21% of boys and 7% of girls rated themselves as bullies [29] . confirmed these percentages. They researched the number of bullies and victims in a cross-national sample in 11 European countries. Five countries (Austria, the Netherlands, Spain, Switzerland and the UK) showed increased rates of reported peer-victimization (ages 8 to 18). In general, these differences result from different cut-off values, different methods of data collection, operationalization processes (subsequent operationalization or operationalization in the course of school time), sample characteristics such as pupils' age and de facto national differences.
Gender: In self-reports boys exhibit more physical and direct forms of aggression; girls report more indirect and relational forms of bullying [30] . [7] demonstrated that male bullies try to seek acceptance in the peer group by showing antisocial behavior. Female bullies seek acceptance especially of boys with high peer-related social prestige. Our descriptive data show differences in the gender distribution: Male pupils display an increase of approximately 40 percentage points in the proportion of the bully and bully/victim groups. Our sample included 51% male and 49% female participants and showed a strong, statistically significant negative association between gender (male) and the severity of internalizing symptoms (girls show an approximately 4% higher symptomatic score).
Grade: Bullying and peer victimization peak between the ages of 12 and 14 [7] . The pupils in our study had an average age of 12.6 (+/-1.3).
Coping Strategies Used Against Observed Bullying of others (Self-esteem): Self-esteem is considered as a mediator between peer victimization and mental health, especially with regard to the occurrence of internalizing symptoms (disorders). Research on resilience factors shows that adolescent victims of bullying who reported only a low depression were predominantly male, had higher scores of self-esteem, were feeling less socially rejected, reported lower rates of conflict with their parents and were not bullied by siblings [31] . [32] showed that low self-esteem, loneliness, hopelessness and low self-efficacy are potent moderators in the relationships between internalizing behaviors and bullying perpetration, victimization and suicide. Our data did not confirm this empirical evidence. Plausibly, the relationship depends both on the facet of self-esteem addressed in the study and on the influence of other variables (e.g., adaptive coping resources).
Social Support through Parents:
For all Analyses "Perceived Parental Support" showed significant positive effects, which means that lower scores of parental behavior is associated with a higher risk of being a bully. In a meta-analysis [2] have been able to establish three key factors (predictors) which increase the risk of children becoming victims of bullying or becoming bullies themselves. These are sexual abuse, neglect and maladaptive parenting. Conversely, parenting behavior is an important protective factor in processing adversity factors, for example in the process of peer victimization (bullying). On the other hand, children from families with incongruous and inconsistent paternal interactive parental behavior, low social support and low child attachment security, which we can find predominantly in families with low Socioeconomic Status (SES), show more mental health disorders and psychosocial problems [33] . [34] demonstrated for a sample of maltreated children the positive influence of perceived social support (family, friends and others) on the development of long-term trauma symptoms [35] . revealed that social support has a mitigating effect in regard to the effects of stressful adverse life events like peer victimization. Our data confirmed the strong buffering impact of perceived parental behavior on the development of internalizing symptoms. The effects of parental behavior amount to approximately 13% on the health scale.
Parental Health Status: Maternal (OR 1.4; 95% CI 1.1-1.8) and paternal (OR 1.5; 95% CI 1.1-2.2) mental disorders are associated with bullying [36] . Our data analysis showed that the physical and/or mental illness of a parent has a moderate effect and increases internalizing symptoms by approximately 11%.
Socio-Demographic Variables of the Families (family break-up, family break-up without contact to the separated parent, physical or mental illness of a parent, educational level of each parent, number and age of siblings, number of rooms of the flat, death of a parent): Pupils who have experienced a family break-up without contact to the separated parent show an approximately 13 percentage points higher risk of peer victimization. Our data demonstrated that family break-up is an important family characteristic, associated with an increased risk of developing internalizing symptoms. It is probably related to a lack of influence, particularly to that of absent fathers (parental monitoring). Children with physically or mentally ill parents show a 14 percentage points higher risk for internalizing symptoms. The other variables did not test as significant.
What can we deduce from our empirical data? What do we know about the relationship between peer victimization, and the development of severe internalized symptoms [37] ? did some empirical research on the question of what comes first, peer victimization or mental health problems. Their data pointed out that victims of bullying generally showed significantly higher rates of psychosomatic and psychosocial problems than uninvolved children. In contrast children with depressive symptoms had a significantly higher risk of being victimized than children with anxiety symptoms [38] . showed the causal pathway of the basic epigenetic mechanism in the development of internalizing symptoms. Early-life stress of bullied children changes DNA methylation at a specific cytosine-phosphate-guanine (CpG) site and thus has a strong impact on HPA functioning. These studies provide evidence that the relationship between peer victimization and poor physical and mental health can be explained by differences in HPA functioning. Further research showed that changes in rates of salivary cortisol were associated with both SES and PFC activation [39] . In contrast [40] , showed in an RCT that Brief Strategic Family Therapy (BSFT) (treatment duration of 12 weeks) can have an effective influence on bullying behavior, salivary cortisol concentration, anger and health-related quality of life in bullying boys. Increases in self-esteem can improve adults' cortisol regulation in stressful circumstances [41] .
Overall, empirical research shows the following risk factors for peer victimization in youths between ages 9 and 15: In an empirical study conducted in South Korea [42] , demonstrated that bullies had smaller height, greater weight, lower SES, a lower paternal educational level but a higher maternal one, as well as predominantly urban residence [43] . demonstrated that early preschool behavioral, emotional and motoric problems and family break-ups are associated with an involvement in bullying and victimization [44] . summarized the data of a Turkish study on risk factors for being a bully: low educational status, mixed-age peer group, low quality of peer-relationship, poor communication with parents and not being isolated by peers. The most prevalent risk factors for being a victim were: school avoidance, low peer related social resources, less monitoring by the father, close bonding with the mother and a poor status in the peer group. The most important risk factors for being a bully/victim were: being male, a low perceived parental behavior and less monitoring by the father. We can see that there is an overlap between these three groups. Our data confirmed two of these main mediating factors and added two further factors, namely family break and parental health.
In summary it can be said: Victims have an approximately 30% higher score on the internalizing scale than bullies, and 60% higher scores than uninvolved. The results of our regression model indicated that these eight predictors (uninvolved pupils, bullies, victims, and bully/victims, gender, perceived parental behavior, family break-up with and without contact to the separated parent and parental health explained 25% of the variance (r = .50) in the development of severe internalizing symptoms. Parental behavior, family break-up with and without contact to the separated parent and parental health are sharing a conjoint effect, which we can call "bond-based relational skills of parents". Generally speaking: the index of early-life stress (ELS) is an indirect influencing factor for the development of children (cognitive ability, IQ, social adjustment, social adjustment, severity of mental health problems etc.). Our results indicate the protective effect of bond-based relational skills of parents (parental bonding, engaging, monitoring, enriching) mediating the psychosocial development of children especially in early child development [45] .
IMPLICATIONS FOR SCHOOL HEALTH
Which conclusions should be drawn from these results? An early identification of bullying at school is thus of great importance in order to prevent the development of mental health problems among school pupils. Informed parents, teachers, school social workers and physicians (GPs and school physicians) can detect symptomatic short-and longterm consequences of bullying much earlier. Rapid screening panels can help achieve an early detection. One consequence of the present study is the development of the TGAM (Tyrolean Society of General Medicine) bullying checklist for parents, teachers and school doctors based on empirical evidence. This checklist is part of a larger detection program to support existing networks, so that all partners involved in educational responsibilities toward pupils are well informed about possible predictors of bullying and peer victimization. This can help develop new fields of action in prevention. Furthermore, reported empirical evidence of the relationship between symptomatic complaints and bullying should be given to teachers, doctors and school psychologists in training. A minimum stipulation of this study is that the aforementioned detection programs be integrated into the training of teachers. Furthermore, school authorities should require teachers not only to carry out performance-related assessments but also to conduct social monitoring reports on peer victimization. This should help mitigate or limit the empirically proven, strong impact of peer victimization on adult symptom formations and suicidal ideation. Such endeavors can thus be an important contribution to mental hygiene and the health of school-children and adolescents. Interventions at school should therefore always aim at the reduction of severe forms of aggressive behavior, at the same time preventing the development of subgroups segregated from each other [46] . More active intervention and involvement from all people who hold responsibilities at schools is recommended.
